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Clostridium species, particularly Clostridium perfringens, are well recognized causes of acute enteropathy in domestic poultry. 5 Enteric lesions are characteristically acute as a result of tissue damage by clostridial exotoxins and are manifested as necrotic enteritis. 8 Published accounts of clostridial enteritis in Psittaciformes are rare. 11 In this report, we record an outbreak of clostridial enteritis in an aviary containing red lories (Eos bornea), which are small brilliantly colored nectar feeding parrots native to the Moluccas in the East Indies. 10 An aviarist in Wyoming, who had maintained red lories in good health for 2 years, purchased an adult male red lory from a supplier in California to start a breeding program. This bird was wild caught in Indonesia and had been shipped to the USA where it was held in quarantine. The bird had been in captivity for approximately 4 months when it was purchased by the aviarist. It was caged with a female red lory, adjacent to a cage containing 2 more red lories. The diet comprised fruit (bananas, kiwi fruit, apples), wheat bread, and honey; no proprietary nectar solution was fed. premonitory signs. Seven days later, the companion female lory was found dead. The owner moved all remaining birds out of their wooden cages, which he then attempted to disinfect with sodium hypochlorite, o-phenylphenol, and baking powder. Fourteen days after the death of the first bird, 1 of 2 remaining lories died. The surviving female lory was housed for 6 days in an incubator in a veterinary clinic and dosed orally with chloramphenicol palmitate (0.6 ml BID; 30 mg/ ml). a The bird was returned to the aviary, where the medication was continued for a total of 14 days. This bird was found dead 31 days after the death of the first bird. Other birds in the aviary, 2 adult and 2 juvenile African ring-necked parakeets (Psittacula krameri krameri), 2 cockatiels (Nymphicus hollandicus), and 2 lovebirds (Agapornis sp.), were not medicated and showed no clinical signs of disease. The 4 dead lories were examined postmortem at the Wyoming State Veterinary Laboratory. The male bird was in poor body condition with reduced muscle mass and had a few 1-mm white foci throughout the liver. All 3 female birds were in good body condition and were without gross lesions. Routine histopathologic examination was performed on esophagus, intestine, liver, heart, kidney, spleen, lung, and pectoral muscle from the male lory. In addition to these tissues, samples of crop, proventriculus, gizzard, gut (4 levels), pancreas, ovary, brain (3 levels), midcervical spinal cord and vertebrae, and tibiotarsal bone were taken from the 3 females for histopathologic examination. Samples were taken from the 3 females, but not the male, for aerobic and anaerobic bacteriology (midlevel intestine), direct fluorescent examination for Chlamydia psittaci b (lung, liver), and detection of viral particles using negative stain electron microscopy (midlevel intestine, spleen, liver).' Bacteriologic examination was also performed on fresh feces from the last surviving lory 17 days before it died. Assay for clostridial enterotoxins was performed in mice using the method of Walker, 14 except that injections rather than intravenously.
were given intraperitoneally
The principal microscopic change in all 4 birds was diffuse partial thickness and necrosis of the mucosa and colonization of villi by large gram-positive rods suggestive of a Clostridium sp. (Fig. 1 ). Demarcation between viable and necrotic mucosa was abrupt and in some areas was associated with infiltration of the lamina propria by heterophils (Fig. 2) . Erythrocytes and inflammatory cell detritus formed a membrane over necrotic mucosa in some areas. Clostridia-like organisms also occurred in lamina propria, submucosa, and tunica muscularis, but this feature was interpreted as postmortem artifact. Similar gram-positive organisms lay free in the lumen of the thoracic esophagus. Other changes were minimal. Mild to moderate multifocal infiltrates of lymphocytes and plasma cells were in portal areas of the liver in 3 of the birds, most prominently in the male. Kupffer cells contained unidentified intracytoplasmic granular yellow pigment. There were small multifocal aggregates of histiocytes and lymphocytes in skeletal muscle of the male lory.
Clostridium perfringens-like organisms were isolated almost to the exclusion of any other bacteria from the intestines of 3 dead birds. Anaerobic bacteria of typical morphology exhibiting double zone hemolysis were placed onto chemically defined media c and the following biochemical reactions were observed: esculin negative, indole negative, catalase negative, lipase negative, lecithinase positive, and 20% bile growth positive. A typical colony was inoculated into Lombard-Dowell glucose broth, incubated for 24 hours, ether extracted, and evaluated by gas chromatography on a glass column (3% SP-2 100 DOH on 100/120 Supelcoport, 307 cm x 2 mm ID). d,9 Peaks indicative of C. perfringens were observed (major butyric and minor acetic acid peaks). Mouse inoculations for C. perfringens toxins gave inconclusive results. One of 2 control mice died each time an assay was done, and none of the mice injected with clarified medium with added antisera died. Routine aerobic cultures of the dead lories yielded no growth in 2 cases and a few nonhemolytic streptococci in 1 case. Aerobic cultures on the feces from the living lory yielded nonhemolytic streptococci only. No Chlamydia were found on fluorescent antibody stains of lung or liver from any bird. Viral particles were absent in homogenates of liver, gut, and spleen when examined ultrastructurally.
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Laurie Gage, personal communication). There was no evi- 
ture.
Infection was probably introduced into the aviary by the recently purchased wild-caught lory. No attempt was made by the owner to quarantine the new bird before introducing it to the aviary. Quail (Colinus virginianus) that survive acute ulcerative enteritis (quail disease) caused by C. colinum can become chronic carriers 3 and the same may be true of lories. The introduced bird may have been stressed by the new environment and dietary change. Dietary factors can predispose animals to enteric clostridial disease. 15 Lories in the wild feed on nectar, pollen, and insects, and a high-carbohydrate nectar-like diet is required in captivity. 7 The diet fed to these birds was apparently adequate because the owner had maintained adult birds in good health on this regimen for 2 years prior to losses.
The organism isolated from the birds was identified as C. perfringens on the basis of colony morphology, hemolysis on blood agar, lecithinase production, and the presence of characteristic keto acid peaks on gas chromatographs. 14 The unsuccessful use of chloramphenicol palmitate to control infection is not surprising given its spectrum of antibacterial activity. Antimicrobial susceptibility testing was not attempted because of known problems in interpreting antibacterial diffusion disk results for anaerobic bacteria. Other antibiotics, such as penicillins, are likely to be more effective against clostridia and might have been beneficial in these birds, given the slow spread of infection. Vaccination with a C. perfringens toxoid, although expensive, has been used with success to control ulcerative enteritis due to C. cohnurn and might be of value in controlling outbreaks in valuable collections of psittaciforms.
